Enhanced immunogenicity of a respiratory syncytial virus (RSV) F subunit vaccine formulated with the adjuvant GLA-SE in cynomolgus macaques.
Respiratory syncytial virus (RSV) causes significant disease in elderly adults, but an effective vaccine is not yet available. We have previously reported that vaccines consisting of engineered respiratory syncytial virus soluble fusion protein (RSV sF) adjuvanted with glucopyranosyl lipid A (GLA) in an oil-in-water emulsion (stable emulsion [SE]) induce RSV F-specific T and B cell responses in mice and rats that protect from viral challenge. Here, we evaluated the immunogenicity of GLA-SE adjuvanted RSV sF vs unadjuvanted RSV sF vaccines in cynomolgus macaques (Macaca fascicularis). RSV F-specific IgG, RSV neutralizing antibodies, and RSV F-specific T cell IFNγ ELISPOT responses induced by GLA-SE adjuvanted RSV sF peaked at week 6 at significantly higher levels than achieved by unadjuvanted RSV sF and remained detectable through week 24, demonstrating response longevity. Two weeks after a week 24 booster immunization, humoral and cellular responses reached levels similar to those seen at the earlier peak response. Importantly, the GLA-SE adjuvanted RSV sF vaccine induced cross-neutralizing antibodies to other RSV A and B strains as well as F-specific IgA and IgG memory B cells. GLA-SE adjuvanted RSV sF was also demonstrated to drive a Th1-biased response characterized by more IFNγ than IL-4. This study indicates that a GLA-SE adjuvanted RSV sF vaccine induces robust humoral and Th1-biased cellular immunity in non-human primates and may benefit human populations at risk for RSV disease.